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Introduction
Within the large and growing literature on gambling, the analysis of the linkages between gambling expenditure and economic fluctuations is still limited. Several existing research works investigate the socio-economic and personal characteristics of the gamblers, often with the additional aim of testing alternative theories of choice under uncertainty (the Friedman and Savage expected utility models, the Kahneman and Tversky prospect theory, the utility of gambling (Conlisk (1993) ).
Therefore, most of the empirical research looks at the relevance of gambling for different groups of household (Kumar et al. (2011 ), Hayatbakhsh et al. (2006 ) and at the motivations for individual participation in gambling markets 1 , finding a relatively high expenditure share for low income families (individuals) and an overall regressive effect (Tam (1991) ).
In this paper, we analyse the macroeconomic dynamics of gambling expenditures in economic turndowns, focusing on whether people rely on fortune or ability when facing a recession. More precisely, we investigate the Italian gambling market through high-frequency (monthly) data and evaluate whether in such a period individuals tend to choose lottery-type activities that do not require any particular skill (luck games) or prefer games in which the development of specific capabilities and expertise can change the expected payoff of the "investor" (skill games).
The gambling sector has now a relevant impact on the GDP of countries. Although the financial crisis has decreased the extraordinary rate of growth experienced before the recession (24% in 2004-2008) , the industry at the global level is still expanding at a remarkable pace. In 2010, it accounted for 382 Billions with a growth rate of 8% and it is foreseen to reach $513 Billion in 2015 2 , while Italian monthly expenditure in gambling activities reached 7 million euros in 2012 with a 58% increase since 2009 3 . The Italian case in this perspective is particularly interesting, as
Italy has been hit heavily by the Great Recession, and from the fall 2007 it has been experiencing a strong drop in the GDP and an increase in unemployment rate. However, in the same period gaming expenditures grows significantly. 1 These are related to different issues, such as the expected return or the effective price of the gambling (Clotfelter and Cook (1989) , Gulley and Scott (1993) , Scott and Gulley (1995) , Walker (1998), , Forrest et al (2000) , or the size of the jackpot as suggested by the prospect theory (Camerer (2000) , DeBoer (1990) , Shapira and Venezia (1992) , Matheson (2001) , Garrett and Sobel (2004) ).
It is thus interesting the analysis of the reasons and patterns of this lack of cyclical effect on the gambling expenditure in period of recession. Few empirical papers focus on this topic (Li et al. (2010) ) and the empirical results are mixed. Using quarterly data of lottery state sales from 1983 to 1991, Mikesell (1994) finds that the positive and high real income elasticity is partially offset by the positive effect exerted by a rise of the unemployment rate. On the contrary, the analysis of specific game expenditures during the Asian financial crises 1997 -1998 (Gu (1999 , Raab and Schwer (2003) ) suggests a serious decline in the propensity to spend in games. Over the period 1959-2010 the relationship between gambling expenditure and GDP dynamics in the US suggests that only lottery games are recession-proof (Horvath and Papp (2012) ). Casino gambling and pari-mutuel wagering expenditure are instead affected by the economic conditions. However, there is no clear cut explanation of such a behaviour.
There are several different types of gambling and games, each characterized by specific expenditure levels, facility to play (on-line, at home, in casinos, hotels), and different learning strategies. Past works on gambling have focused on single types of games (Schettini Kearney, 2005; Perez and Humpreys, 2012) or on gambling "portfolio", with several, and possibly complex to model, substitution effects, due to technical innovations in the games and changes in the tastes of gamblers (Worthington, 2007; Levitzky et al., 2000) . Our empirical strategy is instead to aggregate existing games into two classes, luck and skill games, that differ mainly because of the different perceived level of expertise and control of the outcome of the game by the consumer. In skill games (SG) the consumer can develop specific strategies of play and a "learning by doing" ability, even if the randomness remains crucial in determining the final outcome of the play. In luck games (LG), a rational individual recognizes that the outcome of the game is not influenced by the behaviour of the player and non specific expertise are required in playing such games.
As each class of games is composed by "similar" games, each of them displays a high degree of substitutability within the group. Moreover, aggregate expenditure over the two classes of games are likely to be correlated, since a change in a common determinant -like a change in the overall economic condition -is expected to affect the expenditure allocation between them. Moreover, our results show that LG expenditure does not depend on their own lagged values but is influenced by the current economic conditions. On the contrary, SG expenditure tends to be more persistent over time, but less dependent on the economic conditions, as they provide an alternative (but much more risky) source of income.
Differences in patterns between the early phase and the crises and the long-run are also investigated.
According to our econometric estimates at the beginning of the recession, gambling behaves as a normal good. The expenditures react positively to an increase in the household "sentiment" and negatively to the increase in unemployment. In the late period of the crisis, however, luck gaming expenditure becomes an inferior good, increasing with the worsening of the climate and unemployment rate.
The paper is structure as follows. In sections 2 and 3 we describe our modeling strategy and the data set; in section 4 we discuss the empirical evidence. Some final remarks conclude the paper.
Modelling Strategy
A gambler can choose among a wide type of games, with different characteristics -the mechanism of the game, the price, the payoff, the facility to play (on-line, at home, in casinos, hotels). The demand of each game reacts differently to all these features. We assume that the overall amount of money devoted to gambling 5 is allocated between two classes of games, i.e. luck and skill games, on the basis of the individual preferences and the characteristics of each class of games (e.g. its prize structure), similarly to a financial asset allocation process. As a change in the characteristics or the composition of one class might affect the income share allocated to the other class 6 and common explanatory variables or unobservable shocks might simultaneously influence expenditures on the two types of games, the skill and luck expenditures series are likely to be correlated. Thus, our modeling strategy allows for the existence of simultaneous effects.
Our initial specification for the gross total expenditure on games (G) is:
whereas the initial model for the skill and luck expenditure is:
where t=0,1,.. is the time index; i=0,1,.. is the lag index; (X) is a set of common explanatory variables describing the overall economic conditions (the total and male unemployment rates, the industrial production index and a set of household confidence indices); ( show only the final OLS specifications.
Data description
The empirical investigation is based on official Italian data about monthly gambling expenditure (January 2009 -October 2012), as provided by the Italian gambling regulatory authority 7 . Eight different game types are aggregated into the two main classes of luck and skill games, according to the different role of ability and fortune in determining the outcome, as described in the previous section. The skill category includes horse racing and sport related pari-mutuel betting and online skill games (cards and non-cards games). The luck category groups the remaining games, like traditional, instant and video lotteries, slot machines, etc. (see Table 1 for disaggregated monthly averages). The analysis is thus performed on the three series of aggregate expenditure: gross total, skill and luck gambling expenditure, at current prices. In Figure 1 the logarithm of luck and skill expenditures are plotted against time. Throughout the four-year period the skill games series shows seasonal drops during summer months, and a strong increase after July 2011 when cash games as the online poker have been liberalized. On the contrary, any seasonal pattern is apparent on the luck series, whilst a feeble "Christmas peak" can be detected 8 .
As shown in Table 1 The potential explanatory variables consist of a limited number of monthly time series. We consider four indices of household confidence (about economic, personal situation, overall current and future situations) to capture the attitude and expectation over the business climate and the level of optimism/pessimism, the seasonally adjusted industrial production index and the overall and male 8 The traditional National Lottery (Lotteria Italia) drawings are held every year on 6 th January and tickets sales reach the peak during Christmas holidays. unemployment rates 9 . Whereas the monthly frequency reduces the number of series available for the current empirical investigation, nevertheless it allows a neat understanding of the dynamic linkages between the two classes of games. A neat deterioration of some key structural indicators (see Figure 3) like the national unemployment rate (dramatically increasing since April 2011) or the industrial production index (with an opposite pattern) contribute to this general worsening in expectations.
As it will be discussed in the following sections, these changes evidence a transition from a temporary shock to a permanent one. For this purpose a binary indicator for a regime shift will be introduced in the model, taking the value 1 from June 2011 on.
Empirical evidence
The results of the regression for the overall monthly expenditure on gambling are shown in Table 2 , Column 1. Total games spending shows a sizeable degree of persistence (a one percent increase in game expenditure in the past month translates into a 0.48% in the current month). As expected, the Yet, the distinguishing feature of our analysis is the disaggregation of the gross overall expenditure into skill and luck games expenditures. We start by estimating a general (and possibly overparametrized) two equations simultaneous system. However, a series of exclusion tests lead us to reject the hypothesis of any structural simultaneous link between the two series. In the second step of our modelling strategy two Seemingly Unrelated Regressions have been estimated, as skill and luck expenditures might be linked through a common shock. Again, the size of the estimated correlation coefficient between the residuals of the two regressions (0.078) and the Breusch-Pagan test about their independence (0.602 P-value) exclude any correlation among the series of the residuals. In fact, the SUR coefficients (not reported for the sake of brevity) are analogous in sign, size and significance to the OLS estimates, shown in Table 2 , columns 2 and 3 10 . Diagnostic tests for both OLS equations show a high explanatory power and the lack of serial correlation, as the Breusch -Godfrey and the Durbin-h tests do not reject the null. The Breusch -Pagan test for heteroskedasticity displays no sign of misspecification for the LG regression, but not for the SG regression. The reported heteroskedasticity consistent standard errors (White procedure), however, support the reliability of the estimated coefficients 11 .
With regard to time persistency, SG is influenced by its one month lagged value, revealing that consumption of ability-intense games are usually the outcome of a long lasting learning process. No persistency emerges in LG.
The lack of contemporaneous interdependency between the expenditure on the two types of games (neither in terms of structural effects nor among the SUR residuals), does not prevents the emergence of dynamics effects. The empirical evidence suggests that luck games expenditure is influenced by previous levels in skill games spending (Column 3), revealing skilled investors probably diversify their games portfolio choosing both types of games, while the contrary does not occur. A one percent increase in the lagged SG raises the current LG by 0.17%, while a positive time trend influences uniquely the average spending in fortune-games.
Besides, as expected, the coefficient of the dummy for the introduction of distance cash-games (poker dummy) is highly significant for the SG equation only, as the liberalization concerned a set of ability games exclusively. We then investigate the change of regime from temporary downturn to persistent shock. If we do not consider any regime shift, a one percent increase in the household sentiment about the current overall situation is always magnified in terms of game expenditure: it raises SG and LG by 2% and 1.32%, respectively (see Table 2 ).
LG is also negatively influenced by the male unemployment rate.
Both fortune-intense and ability-intense games seem to be demanded as normal goods. However, it is important to incorporate in the analysis the perception of the regime shift. The severity of the crises was initially underestimated in most European countries. As the shocks were transmitted throughout the world and from financial to real markets, fiscal policies often failed to react promptly, and households draw heavily on accumulated saving to offset what was perceived as a strong but still temporary shock. Italian households seem to become fully aware of the severity of the crisis only in mid-2011, when the crises of the sovereign debt and the sharp increase in the yield of the Italian bonds lead to a government collapse and change, and to a rise in taxes and a drastic cut in public expenditures (as confirmed by Figure 2 and 3 in Section 2).
We model such a change in people perception by multiplying the previous variables with a regime shift dummy which is equal to zero up to May 2011 and to one thereafter, as the regime shift exerts its effect through the evaluation of the overall economic situation.
Tables 3 summarizes the estimates of the total, skill and luck regressions after including the regime shift. Whereas no clear regime shift effect can be detected for G (no RS-interaction term results statistically significant, Table 3 , Column 1), the patterns of SG and LG change according to the perceived length and severity of the crisis (Columns 2 and 3).
With regard to the skill regression, the lagged expenditure in skill games positively affects the current expenditure both in the first phase of the crises and in the last period, although its effect becomes weaker after the regime shift. Similarly, the overall effect of households' confidence on the SG expenditures remains positive over the whole period, while the change in the perception of the crisis has only slightly shrunk its magnitude.
LG reacts differently to the change in regime. The lagged SG coefficient does not change with the regime shift, while the current confidence effect becomes weaker. More importantly, the regime shift reverses the sign of the trend variable and of the male unemployment rate, negative at first (-0.089, as expected for normal goods), but positive in the last period (0.217), suggesting that when the crisis is perceived as persistent, LG starts behaving as "bad" goods, whose demand increases with the worsening of the economic conditions.
Note that, since the change in the regime, measured by the household confidence indices, occurred almost at the same period of the liberalization of the cash games, a problem of identification arises.
In fact, the poker dummy exerts no significant effect on the luck games expenditure, as there is no simultaneous link between the two classes of spending, and the only indirect link is the one month lagged effect of the skilled expenditure. Since the household confidence and the male unemployment rate interacted with the RS dummy both exert a significant effect on SG and LG, we are inclined to associate the changes in the slopes to the regime shift for the luck games expenditure and, at least partially, for the skill games expenditure. In conclusion, if we incorporate a different perception of the severity of the crisis, game expenditures behave as normal goods in the early period, whereas in the long run luck game expenditure behaves oppositely, increasing while economic circumstances deteriorate. This suggests that naive buyers perceive gambling as an alternative source of income in economic turndowns.
Conclusion
In this paper, we develop an empirical analysis of the gambling market in Italy over the Great recession (2009) (2010) (2011) (2012) in order to investigate if people prefer activities based on ability or fortune in period of economic hardship. For this purpose, the behavior of luck and skill gamblers are analyzed, using high frequency aggregate data. According to our estimates no significant simultaneity exists.
Indeed, we show that "skill" expenditure influences "luck" expenditure (through the skill lagged variables), while the inverse relationship is not verified. This can give some insights to financial markets, where "naïve" buyers invest only in simple-lottery product, while "skilled" investors choose for portfolio diversification. Overall, we find that expenditures on ability games are more persistent and less influenced by macroeconomic fluctuations than expenditures on fortune games.
This might be clearly related to the learning commitment required for ability-intense games, which makes demand changing more rigidly.
Interestingly, we find a different behavior of players along the cycle of the recession. In the first phase, gambling products are perceived as normal goods, reacting positively to the climate or sentiment of the consumer and negatively to the unemployment rate. On the contrary and differently from ability games, in the last phase expenditures in luck games increase with the worsening of the economic conditions (the coefficient of the unemployment turns positive). Assuming people start being completely aware of the severity of the economic crisis around mid-2011 (as the dramatic drop in households confidence indices suggests) we can conclude luck games are demanded as inferior goods during economic downturn, increasingly perceived as a source of secondary income by naïve investors. Finally, these results certainly recall differential patterns of investment choices in financial markets between expert and naïve buyers. The latter focusing on simple lottery-type investments with low prices, high volatility of returns and a positive skewness, while the former performing portfolio diversification and choosing more complex financial products (i.e. financial spread betting or CFD). This paper suggests that the linkages between gambling and financial markets can be further developed in future works.
